Research Notes

The pH of Water
In Contact with Fresh Concrete

The placement of fresh concrete in or near a waterway raises concerns about the environment of the
waterway. One aspect isthe pH of the water. If the pH of the water is suddenly raised a significant amount
it may harm or kill threatened and endangered species. Biologically, amajor concern for fish survival is
not what the pH level is, but how fast the pH transitions up or down from normal ambient levels. Fish can
sometimes acclimate to higher or lower levels of pH, within arange of lethal minimums and maximums,
but if the rate of increase or decrease is too fast for fish to acclimate and they have no place to retreat, then
mortality may be imminent.

Fresh concrete can significantly change the pH of water. To study the impacts, the pH of afew drilled
shaft pours on Bear Creek near Zigzag (US Highway 26, MP 42.6) were monitored in order to aid
discussion on future similar work. The concrete was placed in the concrete foundation shaft from the
bottom up using atremie tube. Asthe water/fresh concrete interface neared the surface, the pH of the water
in the ditch near the shaft increased, as described in the next sections. In the image below, concrete had not
yet been placed in the shaft (with rebar cage). Note that the groundwater level is near the surface of the
shaft.
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NOTES:
*pH is a measure of a solution's hydrogen ion concentration (acidity)
*0 to 6.9: Acid
*7.0: Neutral

*7.1t014.0: Base
*All pH measurements taken with a "pHastcheck" meter by VWRbrand

SITE PLAN VIEW
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PROJECT DESCRIPTION

In the site plan view on the previous page, the waterway to the left sideis Bear Creek, whichis
approximately 0.6 m (2.0 ft) above the water level in the ditch at the ditch near the shaft (DNS). With the
water level in the ditch at the DNS lower than the water level of the adjacent creek, the chances of
contaminant transfer were reduced. The waterway in the center of the site plan view is the roadway ditch.
The roadway ditch is approximately 60 m (196.9 ft) in length, and variesfrom 2 to 6 m (6.6 to 19.7 ft) in
width. While there was a surface water connection between the ditch and the stream, the ditch contained
no fish. Prior to work commencing, fish were removed from the ditch by ODOT and ODFW biologists. A
sandbag dam and sediment fences in the lower portion of the ditch near its confluence with Bear Creek
were placed to prevent fish from entering the ditch during project construction.

The water from the concrete foundation shaft flowed into the DNS, then through two rock check dams
before pooling upstream of the sediment basin dam. There was an overflow pipe in the sediment basin dam
for higher water levels to pass through, but water was pumped out from above the sediment basin dam into
ariparian areain order to keep the water level well below the overflow pipe. The water flowed slowly
through the sediment basin dam and the last rock check dam before entering Bear Creek.

DATA SUMMARY

The pH of Bear Creek from the culvert to below the confluence of the ditch ranged from 6.8 to 7.2 during
thisstudy. Thusit appears that the methods used kept the Bear Creek pH unaffected from the concrete
placement in the shafts.

At the DNS, the pH jumped from 6.7 to 9.9 during the Day 2 pour, when the concrete was 3.0 m (10 ft)
below the surface of the ground. The pH increased to 10.4 near the end of the pour. After 31 hours, the
DNS pH had dropped to 8.2. During the Day 3 pour of a separate foundation shaft, the pH at the DNS
increased to 10.0 when the concrete was 3.0 m (10 ft) below the surface of the ground. The pH increased to
10.9 at the end of the pour. Approximately four days later, the DNS pH was 9.6. For each pour, the pH
was significantly increased by the water displaced from concrete placement when the concrete/water
interface was around 3.0 m (10 ft) from the ground surface. The pH of the ditch water increased when the
concrete was as low as 4.3 m (14 ft) from the surface (i.e. only 3.0 m (10 ft) of the 7.3 m (24 ft) shaft was
filled with concrete). This pH increase may occur because water in the foundation shaft churns as the
concreteis placed in the shaft, thus exposing much of the water to the wet concrete and subsequently
raising the pH of the entire water column in the shaft.

Further down the ditch, the water pH at the large rock was 9.6 after the Day 2 pour was complete. After 31
hours, the pH at the large rock had dropped to 7.3, only to return to apH of 9.2 just after the Day 3 pour
was complete. Approximately four days later, the pH at the large rock had again returned to 7.6.

The water pH at the middle rock check dam was 7.6 after the Day 2 pour was complete. The pH raised to
8.4 after the Day 3 pour was compl ete.

Above the sediment basin dam, the pH ranged from 6.6 to 6.9 during the trial. The water pumped out of
the ditch into the riparian area ranged from pH 6.6 to 6.9 aswell. Below the sediment basin dam, the pH
ranged from 6.3 to 6.6 during the trial, indicating that the pH of the ditch was lowered as the water moved
downstream, likely due to the groundwater and ditch water mixing.

SUPPORTING DATAAND INFORMATION

The pH readings from all three days at the site and the concrete mix design are included in the following
pages.
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Day 1

pH Readings for ZigZag to Rhododendron Phase 1 (11/19/02)*
(pH measurements taken by Brett Sposito, ODOT Research)

Reading Correction Actual pH
Check of 7.0 Solution 7.3 -0.3 7.0
Bear Creek (near culvert) 7.2 -0.3 6.9
Ditch Near the Shaft (DNS) 7.1 -0.3 6.8
Sediment Basin Dam (above dam) 6.9 -0.3 6.6
Concrete Wash Water (in a bucket) 115 -0.3 11.2
Check of 7.0 Solution 7.5 -0.5 7.0

*Placement of concrete in drill shaft was postponed.

Day 2

pH Readings for Zigzag to Rhododendron Phase 1 (11/20/02)*
(pH measurements taken by Lisa Hemesath, ODOT Biologist)

Reading Correction | Actual pH
Check of 7.0 Solution 7.6 -0.6 7.0
Bear Creek 7.5 -0.6 6.9
DNS 7.3 -0.6 6.7
*******************B EGAN CONCRETE POUR IN FIRST SHAFT***************
DNS-concrete 5.8m(19ft) below ground level 7.3 -0.6 6.7
DNS-concrete 4.6m(15ft) below ground level 7.3 -0.6 6.7
DNS-concrete 3.0m(10ft) below ground level 10.5 -0.6 9.9
Sediment Basin Dam (above dam) 7.5 -0.6 6.9
Sediment Basin Dam (below dam) 7.2 -0.6 6.6
DNS (pulling up casing; near end of pour) 11.0 -0.6 10.4
Bear Creek (near culvert) 7.8 -0.6 7.2
Sediment Basin Dam (above dam) 7.2 -0.6 6.6
Sediment Basin Dam (below dam) 6.9 -0.6 6.3
*******************AFTER CONCRETE POUR WAS COMPLETE***************
Large Rock 10.2 -0.6 9.6
Middle Rock Check Dam 8.2 -0.6 7.6
Sediment Basin Dam (above dam) 7.3 -0.6 6.7
Pump Wa}ter ﬁwater pumped from sediment 79 06 6.6
basin to riparian area)
Bear Creek was sampled in 5 different places
starting from the culvert and going
downstream to the confluence of the ditch.
All readings taken ranged from 6.8 to 7.0.
Check of 7.0 Solution 7.6 -0.6 7.0

*For readings taken after concrete pour: readings were taken twice at each location,
about 30 minutes apart. pH did not significantly vary between readings, so only one pH

reading is given.

*Concrete pour began around 7:00am. Last pH reading was taken around 9:00am.
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Day 3
pH Readings for ZigZag to Rhododendron Phase 1 (11/21/02)*
(pH measurements taken by Lisa Hemesath, ODOT Biologist)

Reading Correction Actual pH

Check of 7.0 Solution 7.6 -0.6 7.0
Bear Creek (near culvert) 7.5 -0.7 6.8
DNS 9.6 -0.7 8.9
Large Rock 8.0 -0.7 7.3
Sediment Basin Dam (above dam) 7.6 -0.7 6.9
********************BEGAN CONCRETE POUR IN SHAFT********************

DNS-beginning of pour 7.3m(24ft) below 8.9 0.7 8.2
ground level

DNS-concrete 4.3m(14ft) below ground level 10.2 -0.7 9.5
DNS-concrete 3.0m(10ft) below ground level 10.7 -0.7 10.0
DNS-concrete less than 3.0m(10ft) below 111 0.7 104
around level

DNS (concrete at ground level) 11.6 -0.7 10.9

********************AFTER CONCRETE POUR WAS COMPLETE********************

Large Rock (5 minutes after pour complete) 9.9 -0.7 9.2
Middle Rock Check Dam 9.1 -0.7 8.4
Sediment Basin Dam (above dam) 7.6 -0.7 6.9
Sediment Basin Dam (below dam) 7.0 -0.7 6.3
Pump We}ter Kwater pumped from sediment 76 0.7 6.9
basin to riparian area)

Bear Creek (below confluence of ditch) 7.8 -0.7 7.1
Bear Creek (halfway up middle reach) 7.7 -0.7 7.0
Bear Creek (near culvert) 7.6 -0.7 6.9
Check of 7.0 Solution 7.8 -0.8 7.0

*Check of 7.0 Solution differed by 0.2 from the start of experiment. The average
of the checked 7.0 solution (-0.7) was subtracted from the readings for Day 3.
*Concrete pour started at 4:00pm. Last pH reading taken around 5:00pm.
*Higher pH numbers in the DNS due to residual water from previous drilled
shafts from the day before.

At most test sites, pH readings were higher on the second day of the experiment
due to previous concrete pours contaminating ditch water from the day before.

On 11/25/02, Lisa Hemesath, ODOT Biologist, took a few additional readings:
*The elevated pool was pH 6.4.

*The large rock sample point was pH 7.6.

*The DNS was pH 9.6.
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MATERIALE LABORATORY (503 ]-'Q'EE—J 100

BO0 RIRFORT RMD. SE SALEM, OR 97301-4758 FAX(503)586-3006 3
Contract Ho.: ER Ho.: INT7EB72 Lab Ho.: 02-004687
Project: COMCRETE MIX DESIGH- CLASS 30 DRILLED SHARFT

Highway & County: Data Eheat Ho.: HONE

Contractor: FAh Ho.t

Project Manager: Org Onlt: Bid Item Heo.:

Submitted By: WAYNE HORMAND Oryg Units Sample Ho.: HA

Haterial Source: MOREE BROS. SOHDTAL PLANT gty Reprasented: HA NOV 12 mn
DATE-Sampled: HR Beceived: 02711/ 1 Teated: 02711/ 1 H

Typs of Test) Mix Design Beview = Ebrucktusal Usem: Class 30.0=19.0 sm - Class 4350 psi

REVIEH OF CONTRACTOR CONCRETE HIX DESIGH - TM Télx
Hix Producer: MORSE BROS. EUNDIAL PLANT Contractor Mix Deeign Mo.: HB I61-44N1E3S9

The requast to roview Class 30 conorete mix design for Drilled Shaftes was evaluated
accerding to the Standard Spaclflcatiocns.

Avarage Compressive Btrength: 48.8B HFa @ 28 doywo

Based on a ceview of the mix proportions and the available data it has bean determined that

the mix design complies with the specifications. This mix design io approved for uss on
ODOT projects for one yoar.

Mix proportions as submitted by MOREE BROS. SUNDIAL PLANT i

Camant IR0 fogfmld ASE OROVE Typa I Durkes

Fiy hah 71 kg/m3 158G class F Cantralia

19=4.75 1097 kg/m3 ES0 Geged ¢ 2.700 Aba 1 1.3 % Source 3 05=-037-1 |
4.78-0 610 kg/m3 S50 Geed 1 2.650 Aba ; 3.0 % Source i 08-037=1 FM ¢ 2.8B
Water 158 kg/m3 W/C Ratioc ¢ 0.36 Slumgp 3 150 om |
Air Content 5.0 &

Density 2318 kegfmd

Rir Entrainment Rgent
Water Heduoer
HAWE Admixtura

Wi Crace/Daravair
WE Grace/WRDE=G4
Metr Bldre/Glennium 3000 HS

This report doss not supersede, delete or amend the project specifications. Our review of

this mix design does not relleve the Contractor of the responsibility to produce satisfactory
ooncrete.

741X =5 0. TOTAL CHARGES: § 0.00
REMAREKS -
Mix Design DOES comply with speacificaticns. oDoT
. Earl Mershaon PR
RECEVED
EEPCAT SHALL BOT BE BEPRCOUCED, CXCEPT OH TULL, WITHOUT WRITTEM AFPAOVAL OF THELS umﬂlﬂ,‘ﬂ,_l d HHIE
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CONCLUSION AND RECOMMENDATIONS

Contamination of Bear Creek was avoided by pumping the contaminated water into the riparian areafor
filtration. This greatly reduced the opportunity for the high pH water to enter the stream. In addition to
filtration, much of the highly contaminated water at the DNS was pumped and removed. However, the
most important factor in the dilution of the high pH water was the large amount of ground water seeping
into the ditch and diluting the drilled shaft water asit flowed down the ditch.

Water in contact with wet concrete is a contaminant and needs to be disposed of carefully. Future work in
placing wet concrete near surface water or areas of high ground water should take into account the high pH
of foundation shaft water. Construction Specifications should include directions on how to dispose of the
contaminated water. Construction crews are advised to work with ODOT Environmental Services on the
proper disposal of contaminated water so as to avoid impacts to aquatic species and federally and state
listed species.
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The shaft and the ditch near the shaft (DNS) are pictured below to aid in the understanding of the site plan
as described on page 2. Note that Highway 26 is the left bank of the ditch looking downstream from the
DNS.

Ditch Near the Shaft (DNS) DNS looking downstream
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